PDX-1, CDX-2, TTF-1, and CK7: a reliable immunohistochemical panel for pancreatic neuroendocrine neoplasms.
Neuroendocrine tumors (NETs) occur in virtually all sites of the body. As NETs arising in different organs share similar morphologic features, distinguishing metastatic from primary NETs on the basis of morphologic grounds alone is difficult. Pancreatic duodenal homeobox 1 (PDX-1) is a Hox-type transcription factor that is essential for both exocrine and endocrine pancreatic differentiation and maintenance of β-cell function. We investigated PDX-1 as an immunohistochemical (IHC) marker in primary pancreatic NETs. Eighty primary NETs [25 pancreatic, 29 bronchopulmonary, and 26 in the gastrointestinal (GI) tract] and 13 metastatic NETs in the liver were studied. Clinical and radiologic data were reviewed to confirm the stated primary sites. IHC analysis for PDX-1, CDX-2, thyroid transcription factor-1 (TTF-1), keratin 7 (CK7), and keratin 20 (CK20) was performed, and the results were based on review blinded to the primary sites. PDX-1 was seen in 18 of 25 (72%) pancreatic NETs; in contrast, only 3 of 29 (10%) bronchopulmonary NETs and 1 of 26 (4%) GI NETs were positive. PDX-1 was therefore 93% specific and 72% sensitive for pancreatic NETs. TTF-1 was expressed only in bronchopulmonary NETs; all other NETs were negative for TTF-1. CK7 was also very specific (92%) and moderately sensitive (66%) for bronchopulmonary NETs. CDX-2 was seen in 22 of 26 (85%) cases of GI NETs and in only 1 of 51 (2%) cases of extra-GI NETs. Thus, CDX-2 was 98% specific and 85% sensitive for GI NETs. In terms of metastatic NETs found in the liver, PDX-1 was positive in 5 of 5 cases of metastatic pancreatic NETs and 2 of 2 cases of metastatic duodenal NETs. PDX-1 is highly specific, with very good overall diagnostic accuracy for pancreatic NETs. An IHC panel including PDX-1, CDX-2, TTF-1, CK7, and CK20 may be useful in distinguishing NETs of pancreatic origin from other primaries.